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ABSTRACT INTRODUCTION
The Magic Reservoir area straddles the Blaine- 
Camas county line in south-central Idaho, along the 
northern boundary of the central Snake River Plain.
The rocks exposed at Magic Reservoir include a 5.8- 
million-year-old rhyolite flow, the Pliocene Square 
Mountain Basalt, multiple cooling units of a 5.6- 
million-year-old rhyolite ash-flow tuff, a 4.7-million- 
year-old rhyolite dome, and Quaternary basalt flows 
and sediments. These newly reported ages for the 
rhyolites at Magic Reservoir reveal that they are the 
youngest, westernmost silicic volcanic rocks presently 
known in the Snake River Plain. They represent an 
anomalously young rhyolitic event that may include 
the Moonstone Mountain rhyolite dome to the 
northwest and the previously dated (Armstrong and 
others, 1975) 3-million-year-old Wedge Butte rhyolite 
dome to the southeast of Magic Reservoir.
The area is cut by numerous normal faults trending 
northwest, northeast, and west. The northwest-trend­
ing faults are the dominant structures. They form a 
horst block at Hot Springs Landing and parallel the 
regional structural grain.
The geothermal resource at Magic Reservoir oc­
curs within the elevated heat flow province at the 
northern margin of the Snake River Plain. The 
system is probably controlled by the deep, convective 
circulation of fluids along faults at the intersection of 
the Hot Springs Landing horst with west- and 
northeast-trending fractures. Although the volcanic 
rocks in the Magic Reservoir area arc young, they are 
too old to contribute any magmatic heat to the 
geothermal system.
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The geology of the Magic Reservoir area in south­
central Idaho (Figure 1) was studied to evaluate the 
Magic Reservoir geothermal system. The rocks in the 
Magic Reservoir area are primarily Pliocene to Qua­
ternary rhyolites and basalts which are cut by num­
erous normal faults. The Magic Reservoir geothermal 
resource produces 57 liters per minute of 7l°C 
(160°F) water from a 79-meter-deep well (Mitchell 
and others, 1980).
CANADA
higure I. Index map of lhe Magic Reservoir area, Blaine and 
Camas Counties, Idaho.
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To understand  the re la tionsh ip  between the M agic 
R eservoir geo therm al system  and the volcanic h is­
to ry  o f the region, the s tudy  area was exam ined in 
detail by geologic m app ing  on 1:20,000-scale aerial 
pho tographs, pe trograph ic  in te rp re ta tion , w hole-rock 
chem ical analysis, an d  po tassium -argon  age dating. 
This paper a ttem p ts  to  place the M agic R eservoir 
volcanic rocks in th e  regional volcanic stra tig rap h ic  
fram ew ork  o f the S nake  R iver P lain. The m ineralogy 
and com position  o f  the M agic R eservoir rhyolitic 
rocks are com pared  w ith o ther nearby  silicic volcanic 
rocks. P o tassium -argon  dates for the M agic Reservoir 
rhyolites co n trib u te  new d a ta  to  the volcanic ch ro ­
nology o f the cen tra l S nake R iver P lain. An analysis 
o f the M agic R eservoir geo therm al system  both  
identifies the s truc tu res con tro lling  geo therm al fluid 
c ircu la tion  and placcs this system  w ithin the contex t 
o f the regional heat flow regim e of the central S nake 
River Plain.
Previous geologic w ork in the M agic Reservoir area 
includes S chm id t’s (1961) study o f the Q uaternary  
stratigraphy, M a ld ean d  o thers’(1963) reconnaissance- 
scale m ap of the w est-central S nake R iver Plain, 
S m ith ’s (1966) investigation o f the Idavada Volcanics 
in the eastern  M ount Bennett Hills, and Leem an’s 
(1982a this volum e) review. Ross (1971), M itchell 
(1976), and M itchell and others (1980) briefly discuss 
the geotherm al system at M agic Reservoir.
S TRATI GRAPHY
Rocks exposed at M agic R eservoir (F igure 2) are 
m ainly basalts and  rhyolites, the b im odal volcanic 
assem blage characteristic  o f the S nake R iver Plain. 
The oldest rock exposed in the area is a coarsely 
po rphyritic  rhyolite lava flow, locally overlain by 
flows o f S quare M oun ta in  Basalt. The next youngest 
rock at M agic R eservoir is a m ultiple cooling  unit of 
rhyolite ash-flow  tu ff  th a t is cut by the feeder system  
of a rhyolite dom e. Q u a te rn ary  basalt flows and 
sedim ents are the youngest rocks in the area.
O L D E R  R H Y O L IT E  O F  
M A G IC  R E S E R V O IR
The older rhyolite o f M agic R eservoir is locally 
exposed in the n o rth e rn  and so u th eastern  p o rtions o f 
the m ap area (F igure  3). It com m only  form s rounded, 
hum m ocky ou tcrops. On th e  no rth  side it is im ­
m ediately overlain  by the base o f the ash-flow  tuffs, a 
rela tionsh ip  best exposed 0.25 k ilom eter w cst-north- 
wcst o f H ot Springs L anding  (F igure 4) w here a knob  
o f the older rhyolite is overlain by the nonw elded,
porous base of the ash-flow  tuffs. O n the sou theastern  
side o f the area, the o lder rhyolite is overlain by the 
S quare M ountain  Basalt except where irregular palco- 
to p o g rap h ic  highs o f the o lder rhyolite locally p ro ­
truded  above the basalt flows and were buried by the 
ash-flow  tuffs.
T he older rhyolite is coarsely  porphyritic , with 
phenocrysts up to  15 m illim eters in length. The 
phenocryst con ten t ranges from  40 to  50 percent and 
is com posed m ainly of san id inc , quartz , and lesser 
am oun ts  o f p lagioclase. T he g roundm ass tex tu re 
varies from  glassy to  com pletely  devitrified. The 
glassy variety  is generally restricted  to  the upper parts 
o f the unit an d  is locally vesicular. Field rela tionsh ips 
suggest tha t the o lder rhyolite is p robab ly  a blocky 
lava flow. A p e tro g rap h ic  descrip tion  o f the older 
rhyolite  is included in T ab le  1, and its chem ical 
com position  is show n in T able 2.
S Q U A R E  M O U N T A IN  B A S A L T
P orphy ritic  basalt occurs in the Clay Bank Hills 
(F igure 4), w here a th ickness o f at least 100 m eters is 
exposed in a p rom inen t fault scarp  overlooking
f  Macon Sediments ol- luYJum of Comas Qt orvl alluvium of
Rock Ck.______




Rhyolites of Magic 
Reservoir: Pumice, { 
Dome ond Tuffs 1,2, 
and 3
Quaternary coltuvium 









Figu re  2. D ia g ra m m a tic  s tra tig ra p h ic  c o lu m n  fo r  the  M agic 
R ese rv o ir a re a , B laine an d  C am as  C o u n tie s , Idaho .
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M agic R eservoir. T he basalt bccom es progressively 
th in n e r  to  th e  n o rth , and exposures are absen t near 
H ot S prings Landing. A d d itio n a l ou tc ro p s o f the  
basalt are  m apped  no rth  o f  the  land ing  by both  
S chm id t (1961) an d  M aldc an d  o thers (1963). M alde 
and o thers (1963) m ap th is unit as a p a rt o f  the 
B anbury Basalt. Schm idt (1961) nam es it th e  S quare  
M oun ta in  Basalt afte r the type locality  a t S quare 
M o u n ta in , 10 k ilom eters no rthw est of H ot Springs 
L anding  (F igure 4).
In the study  area , the S q u are  M o u n ta in  Basalt is 
m assive w ith no clearly defined flow s o r  co lum nar 
jo in tin g . The rock  is locally vesicular, a lthough  
vesiculation  does not define recognizable flow h o ri­
zons. T he basalt is d a rk  gray  to  b luish b lack and 
con tains distinctive su b ro u n d  feldspar phenocrysts, 5 
to  10 m illim eters long, w hich have cleavage faces with 
a du ll luster. Sm aller (I m illim eter long) plagioclase 
la ths arc observed locally. Q u artz  phenocrysts, 1 to  2 
m illim eters in d iam eter, are  present in trace am oun ts  
and have a charac teris tic  g reen ish  brow n tin t. A 
p e trog raph ic  descrip tion  o f  th is basalt is included in 
T able I.
T he th icken ing  o f the S quare  M o u n ta in  Basalt 
from  n o rth  to  so u th  in the Clay B ank Hills an d  its 
abscnce a ro u n d  H ot Springs L and ing  could  be due to  
the  presence o f an  erosional paleo -to p o g rap h ic  high 
o f the  o lder rhyolite  prio r to  e ru p tio n  o f  th e  Square 
M o u n ta in  B asalt, or localized erosion  o f  the basalt 
p rio r to  erup tion  o f  the overlying ash-fiow  tuffs. An 
alternative  ex p lana tion  is th a t th e  basalt no rth  o f Hot 
Springs L anding  erup ted  from  S quare  M oun ta in  
w hereas the  basalt in the Clay B ank Hills erup ted  
from  a presently  unidentified vent area  to  the sou th  o f 
the landing. A rm strong  and  o thers (1975) com m ent 
on the ex trem ely  diverse ages and  erup tive h istories 
o f  B anbury-age basalts in this p a rt o f the S nake River 
P lain . M ore w ork on these rocks is needed before 
definite co rre la tions can be m ade.
R H Y O L IT E  A S H - F L O W  T U F F S  
O F  M A G I C  R E S E R V O I R
T he rhyolite  ash-flow  tuffs on the n o rth  side of 
M agic R eservoir are a m ultiple cooling  unit com ­
posed o f several sim ple cooling  units o f quartz - 
san id ine rhyolite  ash-flow  tuff. These rocks are 
exposed no rth , west, and sou thw est o f H ot Springs 
L anding , w here they form  a section as thick as 110 
m eters. T he section  is m uch  th in n e r  so u th eas t o f the 
landing , m easuring  only 40 m eters th ick  and  consist­
ing o f only one ash-flow  unit,
T h e  ash-flow  tuffs o f  M agic R eservoir, described 
briefly by M aldc and  o thers (1963) co rrespond  to  the
P o ison  C reek T u ff m apped  by S chm id t (1961). H ow ­
ever, in o rd er to  avoid  confusion  w ith  the P oison  
Creek tim e-stra tig raph ic  un it used by A rm strong  and 
o thers (1975) to  describe upper M iocene silicic vol­
can ic rocks near B runeau , Id ah o , in this study  these 
rocks will be referred  to  as the rhyolitic  ash-flow  tuffs 
o f M agic R eservoir.
Tuff  1
T he base of the ash-flow  sequence a t M agic 
R eservoir, T u ff  1, is a 40-m etcr-th ick  sim ple cooling 
unit com posed  o f a quartz -san id inc  rhyolite ash-flow  
tu ff  exposed  n o rth , so u th , an d  w est o f  H ot S prings 
L anding, T he best exposure  o f  the  base of T u ff 1 
occurs app rox im ate ly  0.25 k ilom eter w est-northw est 
o f  the  landing , w here it is d raped  unconform ab ly  
up o n  a rounded  kn o b  o f  the o lder rhyolite . A 30- 
centim eter-th ick , w hite, glassy, nonw elded porous 
zone form s th e  base o f T u ff I. Im m ediate ly  overlying 
th is nonw cldcd base is a densely welded black vitro- 
phyre con ta in ing  ap p ro x im ate ly  5 percent san id ine 
and q u artz  crystals. T h e  basal v itro p h y re  grades in to  
a densely w elded, partia lly  dev itrified , red and  black 
b anded , g ran u la r tuff, locally con ta in ing  fiam m c of 
b lack glass. P um ice fragm en ts in th is  scction show  
ex trem e fla tten ing  and com paction . This partially  
devitrified zone grades upw ards in to  a tho rough ly  
devitrified  zone characterized  by a s tony  p ink  ra th e r  
than  a black, glassy appearance. T he deyitrified zone 
is overla in  by a section  o f  pink and  orange, partially  
to  slightly w elded crysta l lapilli tu ff  w ith porous 
pum ice fragm ents show ing decreasing  am o u n ts  o f 
com pac tion  tow ards the to p  o f the unit. V apor-phase  
crysta lliza tion  is com m on in these pum ice fragm ents.
T he top o f T uff 1 consists o f  a to ta lly  nonw cldcd 
gray ish  p ink  crysta l tu ff  co n ta in in g  a b o u t 5 percen t 
phcnocrysts  o f q u a r tz  and san id ine  and a trace  o f 
bio tite. This zone is tho ro u g h ly  devitrificd  w ith 
w ell-developed v apo r-phase  crystals o f  tridym ite  and 
a lkali-feldspar in the pum ice fragm ents. A p e tro ­
g raph ic  descrip tion  o f  T uff I is included in T ab le I, 
and its chem ical com position  is show n in T able 2.
O n the so u th eastern  side o f  the s tudy  area , T u ff  I 
is a b o u t 40 m eters th ick  an d  fo rm s inconsp icuous 
ridges along  th e  northw est p o rtion  o f  the Clay B ank 
Hills. T he nonw cldcd base o f  T u ff 1 is not seen; the 
black v itrophyre  is only locally exposed. As on the 
n o rth e rn  side. T u ff 1 overlies the o lder rhyolite. 
H ow ever, on the so u th eastern  side, T u ff  1 a lso  locally 
overlies flows o f  S quare  M oun ta in  Basalt w here these 
basalts covcr the  o lder rhyolite . The partially  welded 
and  nonw elded p o rtions o f  T u ff 1 are  poorly  exposed 
on the so u th eastern  side and resem ble the equ ivalen t 
zones described to  the north .






M A P  UNITS
"Qls- Large-scole slump deposits 
Qc- Colluvium 
Qal- Alluvium
Qu- Unnamed orkosrc conglomerate 
Qsmm-Macon Sediments derived from Camas Creek 
Osmr- Macon Sediments derived from Rock Creek 
Qbm- Macon Basalt 
Qbw- Wind Ridge Basalt 
_Qsn- Myrtle Sediments
"Tmrd -  Rhyolite dome of Magic Reservoir (4.77+0.29m.y.) 
Tmrp- Pumice of Magic Reservoir 
Tmr3-  Tuff 3 of Magic Reservoir 
Tmr2-  Tuff 2 of Magic Reservoir 
Tmr,- Tuff I of Magic Reservoir (5.64 + 0.23m.y)
Tmc- Square Mountain Basalt 
_Tor- Older Rhyolite of Magic Reservoir (5.81 +0.69m.y.)
EXPLANATI ON
<r~V Contact
—r -  Mapped fault-ball on downthrown side 
------ Inferred fault
........ Photo interpreted extension of mapped fault
------ Photo-linear
-5- Strike and dip of compaction foliation 
® Horizontal bedding 
x Prospect pit
* Quarry
» Age dating sample location
*  Hot Springs Landing thermal well
F igu re  3 co n tin u ed .
T u ff  2
In the n o rth e rn  part o f the study  area , T uff I is 
overlain  by a 20-m eter-thick ash-fiow  unit, T u ff 2. 
The exposed base of T u ff 2 is a densely w elded, 
partially  devitrified , crysta l lapilli ash-flow  tu ff co n ­
ta in ing  black fiam m e in a pinkish  gray g roundm ass. 
N o underly ing  basal v itrophyre  or porous nonw elded 
zones were observed. T he m iddle zones of T u ff 2 
becom e increasingly dcvitrified and  less welded with 
increasing  d istance from  the base. T he top  o f the unit 
is a slightly welded lapilli crystal tu ff with ab u n d an t 
tridym ite and a lkali-fe ldspar vapo r-phase  crystals in 
the po rous pum ice fragm ents. T he pum ice fragm ents 
a re  m aroon  and show  very slight com pac tion ; the 
g roundm ass is light pink. T he phenocryst m ineralogy 
is qu ite  sim ilar to  T u ff I, consisting  o f ab o u t 5 
percent q u artz  and sanidinc. T u ff 2 is absent from  the 
sou theastern  p o rtio n  of the m ap area.
T u f f  3
T u ff 3 is restricted to  the no rth ern  part o f the study 
area where it is app rox im ate ly  50 m eters thick. Like 
the base o f T u ff 2, the  nonw elded base o f T u ff 3 was 
not observed. H ow ever, T uff 3 does have a well- 
developed v itrophy re  near its base. T his v itrophy re  is 
sim ilar to  the v itrophyre  at the base of T u lf  I and 
consists o f abou t 5 percent o f san id ine and q u artz  
g ra ins in a m atrix  of black glass with m inor rust- 
colored glassy bands. This v itrophyre grades upw ards 
in to  a gray to  m aro o n , densely welded zone in which 
m ost m egascopic pyroclastic fea tures are obscured by 
dev itrifica tion . S pheru litic  dev itrifica tion  is com m on 
in T u ff 3 and  is recognized in hand sam ple as well- 
developed lithophysae. L ithophysae are m ost ab u n ­
d an t in the zone of partial w elding w here they 
m easure up to  10 cen tim eters in d iam eter. This 
spherulitic dev itrifica tion  is useful in d istinguishing 
T u ff 3 from  Tuffs 1 and 2. This zone has also 
undergone m inor vapor-phase  crysta lliza tion . The 
top  o f T u ff 3 is a slightly welded lapilli crystal tu ff 
con ta in ing  barely flattened  pinkish  red pum ice frag­
m ents in a sa lm on-p ink  g roundm ass. L ithophysae are 
absent from  this zone; vapor-phase crystals o f  tr id y ­
m ite and a lka li-fe ld spar occur in the pum ice frag ­
m ents. T he phenocryst m ineralogy and g roundm ass 
characteristics o f this unit are discussed in T able 1, 
and the chem ical com position  is listed in T able 2.
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F ig u re  4. P h y s io g rap h ic  m ap  o f  the M ag ic  R ese rv o ir  reg io n . B laine 
an d  C am as  C o u n tie s , Idaho .
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This rock is comprised o f 10 to .15% sanidine and 
anorthoclase laths, IQ, to  15% subround quartz, 5% 
anhedral ferroaugite, lesser am ounts of plagioclase; 
biotite, and opaque minerals, atid accessory zircon and 
apatite. It also contains coarse-grained xcnocrysts of 
rmcroclme and plagioclase occurring as gloftwropor- 
phyrittc clots associated with; pyroxene and opaque 
minerals. The ferroaugUe is altered in-the devitrifiCd 
portions of this unit to .a  fine-grained intergrowth of 
biotite, iron oxide, chlorite and serpentine;
This is a quartz-bearing basalt containing phenocrysts of 
plagioclase (Anjs); glomerOporphyritic clots of 0.5 to 1.5. 
mm long plagioclase and m inor pale-greeri augite and 
pigeonite( coarse-grained xen^crysts of plagioclase and 
microcline with a uniform Hswiss-cheese texture,” and 
sparse, 1 lo 2 mm embayed q u a ru  xenocrysts.
These Cufts consist of;a uniform phenocryst assemblage 
o f '5 to  10% subhedral sanidine and  anorthoclase, up to 
1.0 mm in length, subround quartz ranging from  0.50 
to 0.75 ruttiy minor plagioclase, biotite locally.intergrow n, 
with chlorite and opaque minerals, and traces o f apatite 
and zircon- These uniis also contain_isolated grains and 
glon>eroporphyritic clots of microcline, plagioclase assoc­
iated with epidotc and sericU e.granophyric inter­
growths of quartz and alkali feldspar, and moderately 
embayed quartz grains. The basal vitrophyre o f lu ff  I 
locally con tains xenoliths of i ntergranular. augite- 
bearing basalt.
T uff 3 contains 5% phenocrysts of ,subround quartz, 
subhedral sanidine and anorthoclase. and m inor plagio­
clase, hypcristhene and opaque minerals. Hypersthene is 
altered to chlorite in the devitrified portions of-this Unit. 
The xenocryst content and mineralogy is similar to 
Tuff \\ no basaltic xenoliths were observed.
The flow-banded rhyolite contains 5 to 1% phenocrysts 
of fine-grained quartz, sanidine and anorthoclase, lesser 
am ounts o f  plagioclase (Acvn-u) and opaque minerals, 
m in o rb io u tc  and orthopyroxene* and accessory zircOn 
and apatite. The orthopyroxene commonly occurs in 
glomeroporphyritic clots with opaque minerals and 
biotite, and is altered To a fine-grained intergfoWth of 
biotitej chlorite and iron-oxide pseudom orphs after 
pyroxene-The coarsely crystalline portions of the <Jome 
!■ contain. 1-5 to  20%; phenocry$fs-w iththe same m ineral-.. 
ogy as the flow-banded rhyolite. The phenocrysts are 
more altered than in the ftow-banded rhyolite/T he 
feldspar phenocrysts are partially altered to  sencite and 
epidote, the mafic phenocrysvclots arc extremely 
corroded and altered;
.The-- Q uaternary basalts have an  ophitic texture, and 
consist o f him augitc grains enclosing 0-1 to 0,2 mm 
labradorite (Ani7-4ti lathsv and glomeroporphyritic 
aggregated of labradorite, augite an d  minor olivine,
The labrado.rite .phenocrysts a re aeicular and radiate 
from a -C o m m o n  point. Altered olivine and fresh augite 
mierophenocrysts occupy the interstices o f the .radiating 
...feldspars,. : .’ : ; -V. • :: .
Groundmau Characteristics
The groundnjass ranges from glassy to totally  deyitri- 
fied. The glassy portions are a hypocrystailine mixture 
of massive, nondevitnfied glass, sparse patches o f devitri­
fled glaSs and tiny microlites, The devi trifled variety 
consists mainly o f patches of devi t rifted glass and 
riuerolUes.
The ground mass consists of plagioclase, opaque 
minerals, dark brown interstitial glass a nd pyroxene 
microlites. This basalt has an intergranular texture.
The basal vitrophyre of T u f f  1 is a nearly hoinhoge- 
neous black.glass almost entirely lacking recognizable 
shard structures. All pumice fragments arc completely 
collapsed and distorted, forming bands that resemble 
flow lines. Devitrification is m in or; pc rli tic cracks a re 
cOmh\0n. This vitrophyre resembles the zone o f homo- 
genization discussed by Smith (1960, p. 155) in which 
all pumice fragments, shards and glass dust are hom o­
genized into a uniform glass. As welding decreases, the 
pumice fragments retain some of their original pore 
space. Vapor-phase crystallization becomes increasingly 
com m on in the porous pumice fragments in the 
partially-welded to nonwelded portions o f fu ff I,.and  
in small gas Cavities wjthirt the groundmass. Devitriftca- 
lion is characterized by felty, radial, axiotitic and 
sphcruljtic. intergrowths of alkali feldspar and cristobalite.
Except for* th e  glassy, basal vitrophyre, this unit is 
characterized by abundant spherulitic devitrification. 
S pheru litef consist of concentric bands of fine- .
grained intergrowth of cristobalite and alkali 
. feldspar,.exhibiting well-developed radial extinction. 
Vapor-phase crystallization:is locally developed in 
gas cavlties. P 0mice fragments are recognizable 
throughout the unit. G lass shards, however, are 
d iff icu ltto  identify due perhaps to their obliteration 
by extrem e welding o r devitrification.
The ground mass of the flow-banded rhyolite is largely 
devitrified, consisting mainly o f spherulites exhibiting 
radial extinct ton. The flow-banding is faintly preserved 
in spite o f the pervasive devitrification. Some of the 
flow bands remain glassy and Teveal Howage around 
phenocrysts. The groundmass of the crystalline part of 
the dom e is a cryptocrystalline intergrowth of quartz 
andTekfspar.
The groundmass consists o f plagioclase and pyroxene 
mtcroiites, .abundant disseminated opaque minerals and 
infelfitit^) glass.
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P u m ic c  o f  M a g ic  R e se rv o ir
T he pum ice of M agic R eservoir overlies T u ff 3 in 
the n o rth e rn  part o f T uff I in the so u th eastern  part o f 
the m ap area. It is well exposed  in p rospec t pits and 
o u tc ro p s no rth  o f H ot S prings L anding  and in a 
qu arry  on the n o rth  side of Idaho  H ighw ay 68, ab o u t
1.2 kilom eters n o rth -no rthw est o f the land ing  (F igure 
4). O n the so u th eastern  side o f  the s tudy  area , the 
pum ice occurs only as float and is not m apped  as a 
separa te  unit. T he re la tionsh ip  betw een the pum ice 
and T uff 3 is unclear. T he pum icc p robab ly  represents 
a separate  event from  T u ff 3. H ow ever, it could also 
be the nonw elded top  o f T u ff 3.
T his unit is a d istinctive pale orange, poorly  sorted 
pum icc flow. T ex tu ra l varia tions include pum iceous 
crystal tuff, pum iceous crystal lapilli tuff, and ag­
g lom erate . The pum ice con tains ab o u t I percent 
crystals o f q u a rtz  and san id ine with m inor b io tite and 
obsid ian . T he fragm ents range in size from  30 milli­
m eters to  I m eter and  are iden tical in ap p earan ce  to 
the su rro u n d in g  tu ff  m atrix . T he pum ice has a silky, 
v itreous luster and a filam en tous tex tu re . Exposed
w ithin  the pum ice unit in the q u arry  is a th in  un it o f 
air-fall tu ff consisting  o f w ell-sorted, su b round  pum i­
ceous lapilli identical to  those described above.
S o u rc e  A re a  fo r  th e  M a g ic  R e s e rv o ir  
R h y o lite  A s h -F lo w  T u ffs
T he source  area for the  M agic R eservoir ash-flow  
tuffs is unknow n. T he presently  know n areal d is tri­
bu tion  o f these rocks is lim ited to  the vicinity of 
M agic R eservoir (R em b er and B ennett, 1979), sug­
gesting a local source. The pum iceous agglom erate  
and a ir-fa ll tu ff  exposed in the q u arry  are ch a rac te r­
istic o f near-ven t pyroclastic deposits. H ow ever, these 
rocks could be significantly  younger than  the M agic 
R eservoir ash-flow  tuffs.
T he ex trem e degree of w elding in the M agic 
R eservoir ash-flow  tuffs may also im ply a nearby  
source. D ense w elding is characteristic  o f e ither thick 
cooling  units or high tem p era tu re s  of em placem ent 
(S m ith , I960; R oss and S m ith , 1961). Because the 
ind iv idual cooling  un its at M agic R eservoir have a 
m axim um  thickness o f only 50 m eters, the observed
Table 2. C h em ica l c o m p o sitio n  o f  M ag ic  R ese rv o ir an d  o th e r  S n ak e  R iver P la in  rh yo lites .*
Dome O ld er R hyolite**  O th er S n a k e R i v e r P la in  R h y o lite s  
ld a v a d a  M o o n s to n e  W edge 
ID /B E -IO C  ID /B E -4  1 D /B E -I2 A  ID /B E - I0 6  ID /B E -2 1 A  ID /M R -6  I D /B E - l lS  C o m p o s i te t t  M o u n ta i n ^  B utte§§
SiO j 73.54 75.03 74.59 76.77 76.22 74.93 70.54 7,4.55 74.31 74.67
T iO j 0.24 0,22 0.22 0.24 .0 21 _ 0.31 0.64 0.39 0.23 0.10
A h O , 11.34 11.64 11.44 11 73 11.58 12.46 12.47 12.80 12.61 12.57
# F e .O , 2.11 2.00 2,03 2.18 1.93 j 2.34
O'-
Tj* 1.63 2-20 1 53
FeO - - - -- _ 0 .82 0.44 0.26
M nO 0 0 3 0  02 0.03 0.03 0.01 0 0 1 0.05 0.04 0.049 0.034
M gO 0.25 0.16 ■ 0.17 .0.22 (>.11 0,17 0.42 0.22 0:09 0.02
C aO 0.83 0.66 0.62 0.61 0.51 0.75 1.8 i 1.03 0.83 0.70
N a .O 2 42 ■ 2.98 2.96 2.85 2.79 3.14 2.93 3.06 3.34 3.94
K ;0 5.86 5.41 5.47 5.69 5.60 5.60 5.33 5.42 5,17 4.91
-PjQ s 0.03 0.04 0.04 0.05 0 .30 . • 0.04 0.20 0.05 0.04 0.14:
L O l 2.88 0.83 0.72 111 0 9 5 1.37 1.83 - - — V
O xide Total 99.53 98.99 98-29 101.48 100.21 101.12 : . 101.14 100.01 99.31 98.87
B a(ppm ) 689 689 710 728 625 1,177 2,078 -■ — -
Z r(p p m ) 272 . 276 274 274 267 388 697 . ’ - - ■ -
(S r(p p m ) 58 50 50 51 49 106 188 —  ■ - -
t  B e(ppin) 6.1 6.4 6.2 5 8 6.4 4.3 3.6 - -
§ L i(p p m ) 32 42 43 19 42 28 20 - - ■
*AlI analy ses d e te rm in ed  by lith ium  m e ta b o ra te  fu sion  1CP sp ec tro g rap h ic  tech n iq u es  by R. K ro n em an  at the  E a rth  Science L a b o ra to ry , 
U niversity  o f U tah  R cscarch  In s titu te , un less o the rw ise  noted , 
t  A nalysis d e te rm in ed  by acid d igestion  IC P  sp ec tro g rap h ic  techn ique.
§ L ith ium  analyses d e te rm ined  by a to m ic  a b so rp tio n .
//T o ta l Fc calcu la ted  as Fe; O i fo r M agic R eservo ir rhyolites.
“ T h e  v ariab ility  in these  tw o analyses is p ro b a b ly  d u e  to  a lte ra tio n . ID /M R -6  is so m ew h a t a lte red ; I D /B E - ) 15 is glassy  a n d  fresh. 
t + l.eem an  and  M an to n , 1971.
§§W . P. I.eem an , 1982a this volum e.
dense welding is p robab ly  due in  large p art to  high 
eruptive tem peratu re . S ince th e  ho ttest po rtion  o f an 
ash flow is likely to  be close to  the vent area, the 
inferred hot n a tu re  of the M agic R eservoir ash-flow  
tuffs m ay suggest a nearby source.
S chm id t (1961) speculates th a t M oonstone  M o u n ­
ta in  (F igure  4) is an  e rup tive  cen ter and  the source of 
the M oonstone R hyolite . T h e  chem ical com position  
of th e  M o o n sto n e  R hyolite  and th e  M agic RcservoiT 
ash-flow  tuffs is sim ilar (Table 2). In add ition , the 
po tassium -argon  age rela tionsh ips discusscd below 
suggest th a t the M oonstone R hyolite and  the M agic 
R eservoir ash-flow  tuffs are con tem poraneous. A dd i­
tio n a l field w ork, age-dating , and  petrochcm ical 
s tudy  are needed to  ascerta in  w hether the M agic 
R eservoir ash-flow  tuffs can be co rre la ted  with the 
M oonstone Rhyolite.
RH YO IJTE DOM E
T he rhyolite  d o m e o f M agic R eservoir crops out 
200 m eters due n o rth  o f the land ing  and along  the 
w ate rfro n t w est-northw est o f the landing. This unit is 
best exposed in the m assive cliffs 500 m eters west- 
northw est o f the land ing  w here it a tta in s  a m axim um  
thickness o f 60 m eters.
T here are tw o tex tu ra l varieties o f this rhyolite. 
T he m ost a b u n d a n t type is a m assive, vertically flow- 
banded  rock. Large-scale vertical and  concentric 
jo in ts  are developed parallel to  the flow banding , 
lirosion  along  these jo in ts  p roduces ravines, crags, 
and  spires, Mow band ing  is con tinuous for several 
m eters but is locally folded and  con to rted . T he rock 
is light gray and con tain s approx im ate ly  5 percent 
fine-grained phenocrysts o f q u a rtz  and  sanidine. 
M uch o f the flow  band ing  reta ins a slightly glassy 
luster and is d a rk e r gray th an  the su rro u n d in g  rock. 
This unit locally con ta in s gas cavities and  spherulites, 
m inor vesicuiation is com m on in the upper portions.
T he second tex tu ra l variety  o f this rhyolite, ex ­
posed near the w aterline 0.75 k ilom eter west o f the 
landing, is m ore coarsely crystalline and contains 
up to  15 percen t phenocrysts o f q u artz , sanidine, 
b io tite, and  m agnetite. The phenocrysts  in this phase 
are m ore a ltered  th an  those  in the fine-grained, 
banded  po rtion , Iro n -ox ide  s ta in ing  fringes the mafic 
and  opaque phenocrysts; the feldspars are  partially  
altered . This p o rtio n  o f th e  un it occurs at the base 
and  in the in te rio r o f the dom e. M ore detailed  
descrip tions o f the rhyolite  dom e are included in 
T able 1, and  the chem ical com position  is listed in 
T able 2.
T he co n tac t between the dom e and  the ash-flow' 
tu ffs is very sharp . T he feeder zone o f the dom e cross­
cuts th e  ash-flow  tuffs at a  high angle. T he con tac t is
m  Ctnozoic i
well exposed 500 m eters west o f H ot Springs L anding, 
a sh o rt d istance above the w ater line. Locally the 
con tac t is a m arginal friction-breccia (W illiam s and 
M cBirney, 1979, p. 193) of an g u lar ash-flow  tuff 
fragm ents inco rpo ra ted  in the sides o f the dom e.
The steep concentric  jo in ts , flow banding, and 
rugged, spiney fo rm  o f this rhyolite  is characteristic  
o f  m any silicic dom es (W illiam s and  M cBirney, 1979, 
p. 188-190). T he glassy, flow -banded rhyolite  occurs 
in the up p er and  ex te rio r p a rts  o f the dom e; the m ore 
coarsely  crystalline variety  is from  the m ore slowly 
cooled  base and  in terio r. T he breccia o f ash-flow  tu ff 
fragm ents locally developed along  the con tac t o f the 
rhyolite dom e w ith  th e  ash-flow  tuffs clearly  d em o n ­
strates th a t the dom e is younger th an  th e  ash  Hows. 
P o tassium -argon  age rela tionsh ips presented below  
verify this ch ronology . T he breccia also  suggests tha t 
th is is a  vent area  which has been filled by the feeder 
zone o f  the rhyolite dom e,
Q UATERNA R Y  SE D IM E N T S, 
SED IM EN TA R Y  ROCKS, 
A N D  BASALTS
Q u ate rn ary  rocks arc exposed th ro u g h o u t the 
study area  and include th ree units o f  sedim ent, one 
sed im en tary  rock  unit, and  tw o basalts. These will be 
discussed in  chronological order.
Myrtle Sediments
T he o ldest sed im en tary  unit in th e  a rea , th e  M yrtle 
sedim ents (S chm id t, 1961), is a sequence o f fluvial 
and  lacustrine arkosic sedim ents best exposed in 
p ro m in en t bluffs along  the west side o f M agic 
R eservoir from  M agic R esort to  H ot Springs L anding  
(F igure  4). This un it is also seen a short d istance up 
C am as and  R ock C reeks and  in one sm all area  900 
m eters due so u th  o f  H ot Springs L and ing  w here it 
lapped o n to  a horst.
The M yrtle sedim ents form  a 17-m eter-lhick o u t­
cro p  al the west side o f P o ison  Creek inlet. It m ay be 
m uch th icker since a d rille r’s tog o f a  w ater well at 
H ot S prings L anding  indicates th e  presence o f  79 
m eters o f sand , gravel, and  shale. T he base is not 
exposed , even w hen the reservo ir is near its lowest 
level. T he upper co n tac t is a conform able , a lthough  
irregu lar, surface with the Q u a te rn ary  M acon  Basalt. 
T he load-defo rm ed  to p  o f the sed im ents 800 m eters 
sou th -sou thw est o f  the land ing  displays 0.5 to  1- 
m etcr-th ick  in te rp en e tra tio n s  w ith the base o f the 
basalt.
This oldest sed im entary  unit is so poorly  lithified 
th a t sed im en tary  s tru c tu res  are not generally  diseern- 
able. W here such s tru c tu res  are  seen, the th in ly
: of Idaho
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lam ina ted  to  th in ly  cross-lam inated  s tra ta , toge ther 
w ith the presence o f oscillation  ripple m arks, suggest 
lacustrine  sed im en tation . T his unit is com posed  of 
b o th  a subarkose  and  a su b o rd in a te  am o u n t o f light 
g ray-green  shaley siltstone. The subarkose  is m edium  
to  very coarse grained w ith scattered  gran itic  and 
gneissic pebbles. It is poorly  sorted  with subangu lar 
to  su b ro u n d ed  clasts, ind icating  rapid  tran sp o rta tio n  
an d  sed im en ta tion  from  a nearby  sou rcc  area. The 
gray-grccn siltstone is best exposed a lo n g  the west 
side o f  P o ison  Creek inlet w here app rox im ate ly  2 
m eters o f  beds are exposed  w hen the reservoir is at 
low w ater level.
Quaternary Basalts
Tw o flat-lving Q uate rnary  basalt flows are m apped 
near H ot Springs Landing. M alde and others (1963) 
assign these flows to  the B runeau F o rm a tio n . A rm ­
strong  and  o thers (1975) repo rt a po tassium -argon  
d a te  o f  0.8 m illion years for a B runeau basalt llow  
10.5 k ilom eters sou th east o f  H ot Springs Landing. 
S chm id t (1961) assigns these basalts to  th e  Bellevue 
F o rm a tio n .
T he tw o basalt flows are separa ted  by a northw est- 
tren d in g  horst a t H ot Springs L anding  (F igure  3). 
S chm id t (1961) nam ed the  basalts sou thw est o f the 
land ing  the M acon  M em ber an d  the flow s east o f  the 
landing  the W ind R idge M em ber. T he basalts are 
d ista l tongues o f flows w hich e rup ted  from  two 
widely spaced eruptive centers (Schm idt, 1961).
In th e  s tudy  area , the  M acon B asalt has only one 
recognizable flow, w hereas the W ind R idge Basalt 
has a t least th ree  flows, each 4 to  8 m eters thick. 
O therw ise, the tw o basalts are sim ilar. T he tops and 
b o tto m s o f the flows are rubbly  and vesicular. The 
in te rio r portions d isplay w ell-developed co lum nar 
jo in ting . O n fresh surfaces, the basalt is m edium  to  
d a rk  g ray  and has vesicles w hich are com m only  filled 
w ith calcium  ca rb o n a te . The rock is very fine grained 
w ith local aggregates o f feldspar, pyroxene, and 
altered , b ronze olivine. A petrog raph ic  descrip tion  o f  
the Q uate rnary  basalts is included in T abic 1.
Macon Sediments
The second sedim entary  unit, the M acon sedim ents 
o f  S chm idt (1961), occurs at low er elevations th ro u g h ­
out th e  s tudy  area  an d  is up to  5 m eters th ick . T he 
unit is to ta lly  unlith ificd  and form s no outcrops. It is 
p resent only as a veneer o f loose sand , gravel, and  
scattered  cobbles. The base o f  the M acon sedim ents is 
not prom inently  exposed but appears to  be con fo rm ­
able where it overlies the M acon  Basalt and  the 
M yrtle  sedim ents. O therw ise, it is nonconfo rm ab le  
w ith  the o lder igneous units. T he coarser clasts are
dom in an tly  gray  o rth o q u artz ite ; the sand is arkosic. 
T he M acon sedim ents were largely derived from  
C am as C reek, west o f  the H ot S prings L and ing  
ho rst, an d  R ock C reek to  the cast.
Unnamed Quaternary Conglomerate
U nnam ed Q uate rnary  arkosic, silica-cem ented con­
g lom erates were recognizcd at four places in the s tudy  
a rea . A long the east side of P o ison  Creek inlet 
(F ig u re  3) they form  app rox im ate ly  5-m eter-thick 
resistan t ledges, unconform able  w ith the underly ing 
T u ff  1. This conglom erate con tains clasts o f M agic 
R eservoir tuffs up  to  30 cen tim eters long w ith sm aller 
fragm ents o f m etased im en tary  and g ran itic  rocks. 
T he cong lom erate  exhib its only  the vaguest ind ica­
tions o f bedding  and was p robab ly  form ed by a 
m ixing o f colluvium  and  M acon sed im ents tra n s ­
ported  to  the site by Poison C reek.
A varian t of this cong lom erate  occurs 200 m eters 
N. 75° W. o f the land ing  and 500 m eters and 750 
m eters west o f the land ing  on the sou th  side o f  C am as 
C reek. A lthough  sim ilar to  the conglom erate at 
P o ison  C reek, these th ree occurrcnces differ in having 
a g rea ter p ro p o rtio n  o f locally derived tu ff fragm ents, 
by having ferrug inous and siliceous cem ent, and  by 
exh ib iting  m uch sm aller average clast size (10 cen ti­
m eters m axim um  length). This ferrug inous conglom ­
erate  is in close p rox im ity  to  the m ajo r w est-trending  
fau lt m apped  along  C am as Creek. T he w esternm ost 
o f  these th ree ou tc ro p s is along  the w estern horst- 
bound ing  fault. The ferrug inous and  siliceous natu re  
o f  th is cong lom erate  and  its p rox im ity  to  m ajo r faults 
in the area  suggest th a t th e  silica and  iron cem ents 
m ay be from  fluids of possible therm al origin.
Quaternary Alluvium
T he youngest sed im ent present in the  area  is 
Q u a te rn ary  alluvium . N o detailed  study was done on 
these sed im ents, but w here seen they are obvious 
m ix tures o f the lithologies from  the ir respective 
drainages.
STRUCTURE
T he s truc tu re  o f  the M agic R eservoir area  (F igure 
3) is dom inated  by ex tensional tecton ics. H igh-angle 
n o rm al fau lts displace all p re -Q ua te rnary  rock units 
and give the a rea  a b lock-fau lted  configuration . 
M ajo r faults trend  west, northw est, and  no rtheast. A 
w est-trend ing  series o f linear features ex tend ing  from  
th e  sou thw estern  p o rtio n  o f the m apped  area  to  the 
C am as P ra irie  to  the west (F ig u re  4) is also  observed.
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A m ajor w est-trending fau lt parallels the  east-w est 
segm ent o f  the W ood River east o f  H ot Springs 
L anding and C am as Creek west o f  the landing 
(F igure  4), This fau lt is m apped on the basis of 
st rat [graphic offset and inferred from  the presence o f  
a  prom inen t linear fea tu re  observed on aerial p h o to ­
graphs. The sou th  side o f  the fau lt has d ropped  re la ­
tive to  the no rth  side. T he am oun t o f  d isplacem ent is 
speculative because o f the lack o f a  definitive m arker 
horizon  across the fault. Since the exposed thickness 
o f T uff 1 bo th  no rth  and sou th  of the fault is the same, 
the base o f T u ff I m ay represent a level, pre-ash-flow  
depositional surface, and  therefo re w ould be a rela­
tively good m arker horizon . If so, then  the  sou th  side 
has dropped  200 m eters relative to the n o rth  side.
T hree m inor w est-trending faults are m apped in 
the area. Tw o are im m ediately n o rth  o f H ot Springs 
L anding. T he o ther is m apped  in the C lay B ank Hills 
to the south. The displacem ent along  these m inor 
w est-trending faults appears to  be m inim al, suggest­
ing (hat they are nearly  vertical, tensiorm i fractures. 
W here observed, the relative m ovem ent o f these 
faults is south  side dow n. These sm aller faults are 
p robab ly  step faults which form ed in response to 
d isplacem ent o f the larger fault. T he persistent n o rth ­
erly dips o f the ash-flow  tuffs th ro u g h o u t the study 
area m ight be explained  in term s o f a slight ro ta tion  
along  the w est-trending faults th a t fo rm ed  a tilted, 
step-fau lt block pattern , A sim ilar m echanism  is 
postu lated  for the structu res observed in fault blocks 
o f the Basin and  R ange province (S tew art, 1971).
In ad d itio n  to  the w est-trending faults, high-anglc 
northw est- and no rtheast-trend ing  norm al faults also 
cut the silicic volcanic rocks and the S quare  M ounta in  
Basalt, The two fau lt sets bound a horst, which will 
be referred to  as the H ot Springs L anding  horst. 
Because o f the relatively con tinuous fault traces of 
these tw o sets o f faults, they are believed to  postda te  
the w est-trending faults.
The northw est-trend ing  faults are better exposed 
th an  the no rtheast-trend ing  faults. As show n in 
F igure 3, a northw est-strik ing  fau lt form s the p ro m i­
nent scarp  along  the west side o f the Clay B ank Hills, 
isolates a small peninsula o f ash-flow  tuffs southw est 
o f I lo t Springs L anding , and  form s the northw est- 
trending  inlet o f P oison Creek. D isplacem ent is 
difficult to  determ ine, but it is a t least 150 m eters, the 
height o f the Clay Bank Hills fault scarp. Roughly 
paralleling  this to  the no rth east is a  less conspicuous 
fau lt w hich is m apped  on the basis o f a 14 m eter 
offset in the ash-flow  stra tig raphy  n o rth  o f Hot 
Springs Landing.
A n o rth east-tren d in g  fault m arks the boundary  
between the M agic R eservoir rhyolites an d  the Q ua­
te rnary  rocks east o f H ot Springs Landing. Its 
sou thw ard  ex tension is m arked by a sh o rt linear
scarp  at the tip o f the Clay Bank Hills, C on tinuation  
o f the fau lt to  the sou th  beneath  younger basalts and 
sedim ents is d raw n  on  the basis o f  pho to -linear 
in te rp re ta tion . T opograph ic  evidence suggests an 
offset in excess o f 95 meters.
T he overall pa tte rn  produced  by the  northw est- 
and northeast-trend ing  faults is a scissors-type ar­
rangem ent in which the Clay Bank Hills and the ridge 
n o rth  o f H ot Springs L anding are separate  V-shaped 
horsts. It is likely th a t this block fau lting  was 
established before the em placem ent o f the  Q uaternary  
basalts and  sedim ents which are flat lying, largely 
un fau lted , and lim ited in areal d is trib u tio n  by the 
horsts.
The west- and northw est-trend ing  features in the 
M agic R eservoir area  con fo rm  to the regional struc­
tu ra l pattern s in this part o f the S nake R iver P lain. 
T he w est-trending faults and linear features near 
M agic R eservoir parallel the east-w est structural 
grain  defined by the physiography  in Cam as P rairie  
to  the west and  the M ount B ennett Hills to  the 
southw est (F igure 4). Both are p rom inen t east-west- 
trend ing  features in the n o rth -cen tra l p o rtio n  o f the 
S nake R iver P lain , a lthough  their s tru c tu ra l develop­
m ent and  age relative to  o ther features o f the plain 
are unknow n (M itchell, 1976).
T he northw est-strik ing  faults coincide with the 
dom inan t regional s tru c tu ra l grain m apped in the 
M ount B ennett H ills-M agic R eservoir area  by M alde 
and  o thers (1963), S m ith  (1966), and  M itchell (1976). 
A strong  northw est-trend ing  gravity anom aly  ju st 
east o f H ot Springs L and ing  (M abey  and  others, 
1974) parallels this no rthw est-trend ing  fracture pa t­
tern. T he high-angle, no rthw est-strik ing  faults arc 
believed to  be the result o f  a tensional stress field tha t 
has existed fo r th e  last 5 m illion years in the north- 
cen tra l po rtion  o f  the S nake River P la in  (F urlong ,
1979).
C O M P A R IS O N  O F T H E  
M A G IC  R E S E R V O IR  R H Y O L IT E S  
W ITH  O T H E R  N E A R B Y  
S IL IC IC  V O L C A N IC  R O C K S
T he rhyolites o f M agic R eservoir d iffer m ineralog- 
ically and chem ically from  the Idavada  Volcanics in 
the nearby eastern  M ount Bennett Hills (F igure 4). 
T he eastern  M ount Bennett Hills Idavada  sequence is 
com posed  o f  a series of’ silicic ash-flow  tuffs and 
m inor intercalated basalts with an aggregate thickness 
o f 457 m eters (Sm ith , 1966). These ash-flow  tuffs are 
apparen tly  less silica-rich th an  the un its at M agic 
Reservoir. T he SiOj con ten t o f th e  eastern  M ount
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B ennett Hills Idavada V olcanics ranges from  67 to  71 
percent, as determ ined by S m ith  (1966) from  m ea­
surem ents o f refractive indices o f fused glass sam ples 
from  the welded p o rtio n s o f  the tuffs (com plete 
chem ical analyses fo r these rocks are not available). 
T he SiO ; co n ten t o f  the M agic R eservo ir rocks 
ranges from  70.54 to  76.77 percen t as determ ined  by 
inductively coupled  argon  plasm a (IC P ) spectroscopy 
(Table 2). In con trast to  the san id ine-rich  M agic 
R eservoir rhyolites, the feldspar phenocryst assem ­
blage o f the easte rn  M ount B ennett Hills Idavada  
Volcanics is com posed  m ainly o f p lagioclase w ith 
m inor san id ine (S m ith , 1966). T he chem istry  o f a 
com posite  sam ple o f Id av ad a  V olcanics is show n in 
Table 2. A dd itiona l w ork on the petrochem istry  o f 
silicic vo lcan ic rocks in the S nake R iver P lain  is 
needed to  asce rta in  w hether there is significant chcm - 
ical varia tion  betw een th e  M agic R eservoir rhyolites 
and  o ther S nake R iver P lain rhyolites.
The M o o n sto n e  R hyo lite  exposed  in the ex trem e 
eastern  p o rtion  o( the  M ount B ennett Hills (Sm ith , 
1966; S chm id t, 1961) and  at M oonstone  M oun ta in  
(Schm idt, 1961) is m ineralogically  and chem ically 
sim ilar to  the older rhyolite  o f  M agic R eservoir. 
M oonstone  M oun ta in  is ail endogenous rhyolite 
dom e con ta in ing  a b u n d a n t phenocrysts  o f fresh san ­
idine, rounded  resorbed  q u artz , altered  plagioclase. 
p igeonite, oxyho rnb lende , and  accessory m agnetite, 
zircon , apatite , and a llan ite  (S chm id t, 1961). Schm idt 
(1961) sta tes th a t a rhyolitic  com position  has been 
determ ined  for the  rocks o f  M o o n sto n e  M oun ta in , 
a lth o u g h  a chem ical analysis is not prov ided . The 
base o f  the dom e is described by S chm id t (1961) as 
d a rk  b row n, dense, glassy, and  highly porphyritic . 
R econnaissance field exam ina tion  o f the loba te  flow 
ex tend ing  sou theast from  the base o f M oonstone 
M o u n ta in  reveals strik ing  tex tu ra l and m ineralogical 
sim ilarity  betw een th is un it and the older rhyolite  o f
M agic R eservoir, As show n in T able 2, the older 
rhyolite  o f M agic R eservoir and M oonstone  R hyolite 
are chem ically sim ilar. In  ad d itio n , the M oonstone  
R hyolite is locally overlain  by the S quare  M oun ta in  
Basalt and  thus occupies the sam e stra tig rap h ic  
position  as the o lder M agic R eservoir rhyo lite  in the 
so u th easte rn  p a r t o f th e  s tudy  area. On the basis of 
the ir s tra tig rap h ic  position , and  m incralog ical and 
chem ical sim ilarity , these tw o units are tentatively 
co rre la ted  w ith each o ther. A dd itiona l w ork is needed 
to  verify this co rrela tion .
F o u r silicic dom elike features, R attlesnake Butte, 
W edge Butte, an d  tw o unnam ed  buttes, occur so u th ­
east o f M agic R eservoir (F igu re  4). R econnaissance 
field ex am in a tio n  suggests th a t these are c ircu lar, 
funnel-shaped  structu res w ith w ell-developed flow 
layering and steep concentric  jo in ting . P elrograph ic  
ex am in a tio n  o f the silicic lavas from  R attlesnake 
B utte reveals m any sim ilarities to  the m ore coarsely 
crystalline in te rio r p o rtio n s o f the rhyolite  dom e at 
M agic R eservoir. A chem ical analysis o f the rhyolite 
at W edge Butte is included in T able 2.
R E G IO N A L  V O L C A N IC  
S T R A T IG R A P H Y  A N D  A G E  
R E L A T IO N S H IP S  O F  T H E  M A G IC  
R E S E R V O IR  R H Y O L IT E S
T hree  rhyolites from  the  M agic R eservoir study  
area  were selected fo r po tassium -argon  d a tin g  (Table 
3). These newly reported  ages suggest th a t silicic 
voleanism  in the M agic R eservoir area  spans the 
period  betw een 5.8! ± 0.69 m illion  years and  3.06 t 
0.04 m illion years. T h e  3.06 m illion-year date  was 
ob ta ined  by A rm stro n g  and o thers (1975) from  
feldspars in the  rhyo lite  o f W edge B utte. O n the basis
T ab ic  3, P o ta ss iu m -a rg o n  d a te s  an d  an a ly tica l d a ta  fo r  the  M agic  R eservo ir rhyolites,
S am p le  N o . U n it




« A r „ j ( x l 0 " )  
(M a le s /g m ) % ‘°Ar„,„
A ge
(m .y .)
ID / BF.-2I A D om e (T m rd ) S an id ine 0.20200 6.19 5.123 75 4  77 ±  0.29
ID /B E -IO C T u ff  1 (T m ri) A n o rth o c la se 0.21614 7.86 7.699 53 5.64 ± 0.23
1D /B E -115 O ld e r  R h y o lite  (T o r) A norlhocla.se 0.21061 4.58 4.626 88 5.81 ±  0.69
C o n s ta n ts  Used:
= 4.962 x 10""*/yr.
A, = 0.581 x I0""\fyr.
4DK /K ro; = 1.167 x I(T1 A tom  A tom
P o ta ss iu m -a rg o n  d a tin g  p e rfo rm ed  by S. H . E vans, J r .,  a t the  U niversity  o f U tah,
P o ta ssiu m  analyses d o n e  by lith ium  m e ta b o ra tc  fusion  tech n iq u e  o f S u h r a n d  Ingam clls  (1966).
A rgon  analyses used  s tan d a rd  iso to p e  d ilu tio n  techn iques  slightly  m odified  from  th o se  o f D airy  triple a n d  1 a  np  here  (1969). 
E rro r lim its to  one s ta n d a rd  d ev ia tio n .
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o f these dates, there appears to  he tw o periods o f  
silicic m agm atism  in the M agic R eservoir area. The 
earliest event, th e  M agic R eservoir event, occurred 
a ro u n d  5.81 m illion years ago. This period includes 
bo th  the older rhyolite and  the ash-flow  tuffs at 
M agic Reservoir. (S ince the age dates for these rocks 
a rc  sta tistica lly  ind istinguishable , they are considered 
the  sam e event.) T he M agic R eservoir period is also 
inferred  to  include the M oonstone  R hyolite  on the 
basis o f  th e  ten tative co rre la tion  between the M agic 
R eservoir older rhyolite and  the M oonstone R hyolite. 
T h is inferred age re la tionsh ip  lends su p p o rt lo  the 
con ten tion  th a t M oonstone M ountain  m ay be the 
source o f the M agic R eservoir ash-flow  tuffs.
T he second period  o f silicic m agm atism  in the 
M agic R eservoir a re a  is the 3.06-m illion-year-old 
W edge Butte event. T he available in fo rm ation  pres­
ently  lim its th is  stage to  W edge B utte, since the ages 
o f  the th ree o ther nearby dom es are unknow n. The 
4.77-m illion-year-old M agic R eservoir dom e might 
b e  an  earlier phase o f th is  volcanism . H ow ever, the 
nearly  identical ages and  chem istry  o f the M agic 
R eservoir dom e and  ash-flow  tuffs suggest th a t the 
dom e p ro b ab ly  represen ts the w aning stages o f the 
M agic R eservoir event. In con trast to  the explosive 
n a tu re  o f  the M agic R eservoir volcanism , no pyro- 
clastic rocks have yet been identified w ith the W edge 
Butte period.
R E G IO N A L  S IG N IF IC A N C E  O F  T H E  
M A G IC  R E S E R V O IR  R H Y O L IT E S
R egional age-dating  studies o f silicic and  basaltic 
vo lcanic rocks in the S nake R iver P lain  (A rm strong  
an d  o thers, 1975, 1980) dem o n stra te  th a t volcanism  
in the S nake R iver P la in  m igra tes w ith  tim e from  
west to  east. T he Idavada silicic volcanic sequence 
began a b o u t 15 million years ago in the western 
S nake  R iver P la in  and  a b o u t 5 m illion years ago in 
the  eastern  S nake River P lain. A lthough  few caldera 
s tru c tu res  are know n in the w estern  S nake River 
P la in  due to  bu ria l by younger basalts, the Idavada  
V olcanics p robab ly  erup ted  from  a series o f nested or 
coalescing calderas. Subsidence along  the axes of 
these coalescing calderas may, in part, form  the axial 
dow nw arp  o f the S nake R iver P lain  (C hristiansen 
an d  L ipm an, 1972; S uppe and others, 1975, P rostka , 
1975; B onnichsen, 1982 this volum e; Ekren and 
o th e rs , 1982 this volum e; Em bree and  others, 1982 
th is volum e; and  Leem an, 1982b this volum e).
This phase o f silicic vo lcanism  is follow ed by 
d om inan tly  basaltic volcanism  which has filled and 
buried  m ost o f the ca ldera  structu res. Like the silicic 
volcanic event, basaltic volcanism  is also tim e-trans-
gressive, occu rring  a b o u t 10 m illion years ago in th e  
w estern S nake R iver P lain and  shifting  eastw ard w ith 
tim e to  its present position  in the eastern  S nake River 
P la in  (A rm strong  and  others, 1975).
T he rhyolites o f  the M agic R eservoir area  do not 
fit well in to  th is described p a tte rn  o f eastw ard- 
transgressive silicic volcanism . T he po tassium -argon  
dates fo r the M agic R eservoir rhyolites and  for 
W edge Butte are anom alously  young  when com pared  
w ith the ages o f nearby Idavada volcanic rocks. For 
exam ple, in the eastern  M ount B ennett Hills, the base 
o f the  Idavada V olcanics is 10.0 m illion years old. In 
the n o rth ern  M ount B ennett Hills an 11.0-million- 
year date  is reported  for an  unidentified horizon  in 
th e  Id av ad a  sequence (A rm stro n g  and  others, 1980). 
O th er silicic volcanic rocks in  this p o rtio n  o f the 
S nake  R iver P lain  range in age from  6.25 m illion 
years a t S hoshone Falls, east-no rtheast o f 1 win Falls, 
to  9.2 m illion years in the M alta  R ange, east- 
sou theast o f Twin Falls (A rm stro n g  and  o thers, 1975; 
W illiam s and  others, 1982 this volum e). T hese dates 
a re  show n in th e  tim e-space p rofile o f F igure 5. O n 
th e  basis o f these age dates it is clear th a t the flows 
and pyroclastic rocks o f M agic R eservoir should  not 
be g rouped  with the rhyolites from  the eastern  M ount 
B ennett Hills o r o the r rhyolites in the central Snake 
R iver P lain . T h e  M agic R eservoir rhyolites are 
com paratively  young and represen t a local renew al o f  
silicic volcanism . They are the youngest silicic vol­
can ic  rocks presen tly  know n th is  far west in the 
S nake  R iver Plain.
T he young  age o f the M agic R eservoir rhyolites 
can perhaps be best understo o d  when placed w ithin 
the regional fram ew ork  o f tim e-transgressive vo lcan­
ism in the S nake R iver P lain , A lthough  the in itia tion  
o f silicic and  basaltic volcanism  in the western S nake 
R iver P lain  p redates the in itia tion  in the eastern 
S nake R iver P lain  (F ig u re  5), th e re  are ab u n d a n t 
exam ples o f con tem p o ran eo u s Pleistocene basalts 
th ro u g h o u t the S nake R iver Plain, T he presence of 
P leistocene basalts  in th e  w estern  S nake R iver P lain  
suggests th a t it is the incep tion  o f volcanism  and  not 
the te rm in atio n  o f vo lcanism  th a t m igrates w ith tim e. 
O nce volcanism  has com m enced in an area, it may 
persist. The M agic R eservoir rhyolites represen t a 
un ique exam ple o f persistent silicic volcanism  in the  
cen tra l S nake R iver P la in . P ossib le analogs o f per­
sisten t, anom alously  young  silicic volcanism  in and 
n ea r  the eastern  S nake R iver P lain m ight include the
0.08-m illion-year-old C h ina H at rhyolite  dom e cast 
o f P ocatello  or the 0 .3-m iltion-year-old rhyolites 
(A rm stro n g  and o thers, 1975) at Big S o u th e rn  B utte 
w est-southw est o f  Idaho  Falls (F igure 5).
T he wide range o f ages o f silicic volcanic rocks in 
th is p o rtio n  o f the S nake R iver P la in  could  also  be 
du e  to  the stra tig raph ic  com plexity  o f the Idavada
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F igu re  5. S p ace-tim e  pro file  o f v o lcan ic  ro ck s  a lo n g  the  S n ak e  R iver P la in , Id a h o  (m od ified  a f te r  A rm s tro n g  a n d  o th e rs , 1980).
V olcanics. T he space-lim e profile o f F igure 5 is 
p robab ly  overly sim plified (W . P. L eem an, 1981, 
verbal com m unication ), since the s tra tig rap h y  of the 
Idavada V olcanics is largely unknow n. It is thus 
unclear w hether the dates for Idavada rocks from  one 
location  can be m eaningfully  com pared  w ith dates 
from  an o th er location . D ivergent dates could  repre­
sent, in p a rt, d ifferen t s tra tig rap h ic  positions w ithin 
the Idavada volcanic sequence. W ith this in m ind, it 
w ould be useful to  o b ta in  a d a te  from  the to p  o f the 
Idavada  vo lcan ic rocks in the easte rn  M ount B ennett 
Hills for co m p ariso n  w ith the age o f the M agic 
R eservoir event.
G E O T H E R M A L  G E O L O G Y  O F  
T H E  M A G IC  R E S E R V O IR  A R E A
T he developed geotherm al resource at H ot Springs 
Landing  presently  consists o f a 79-m eter-dcep well 
tha t p roduces 57 liters per m inute o f  7 I°C  (160°F) 
w ater (M itchell and o thers, 1980). This well was 
drilled at the form er site o f M agic R eservoir H ot 
Springs. T he hot springs, w hich dried  up follow ing 
d rilling  o f the well, had a reported  tem p era tu re  of 
36° C (100° F) and a flow ra te  o f  492 liters per m inute 
(R oss, 1971). T he ferrug inous, silica-cem ented sedi­
m ents west and northw est o f the land ing  m ay be an 
add itiona l m an ifesta tion  o f  the geo therm al system . 
F luid sam ples from  the geo therm al well yield a m ean 
geo thcrm om eter estim ate o f reservo ir tem p era tu re  at 
dep th  o f I49°C  (300° F) (M uffler, 1979).
Like m any o f the  geo therm al resources in the 
S nake  R iver P la in , the  M agic R eservoir system  is 
associated w ith norm al faults. T he system  probably  
derives its heat from  deep c ircu la tion  o f fluids along  
fractures. F lu ids, w hich becom e heated at dep th  by 
co n d u c tio n  o f hea t from  th e  rocks, m ay rise due to  
therm al expansion  and becom e p art o f a h y d ro th er­
m al convective cell as show n in F igure 6. W here 
favorab le perm eable struc tu res like fault zones in te r­
sect th is convective cell, the geo therm al fluids may 
rise to  the surface, fo rm ing  hot springs. T he area 
im m ediately  su rro u n d in g  the  zone o f upw ard-flow ing  
w ater will have an elevated geo therm al g rad ien t due 
to  the local convection  o f hot w ater. T his convective 
gradient and associated heat flow anom aly  arc  com ­
m only  lim ited in areal ex ten t and  should  not be 
e x tra p o la ted  to  d ep th  or to  areas rem oved from  the 
im m ediate  hot sp ring  vicinity. Iso therm al zones m ay 
occur along  the fault in system s w ith rapid upw ard 
convcctive flow (F igure  6).
N um erous faults near M agic R eservoir m ight 
serve as su itab le geo therm al fluid conduits. The 
in tersection  o f  the so u th easte rn  co rner o f  the M agic 
R eservoir ho rst w ith th e  fractu res trend ing  north - 
n o rth east and west is im m ediately  east-sou theast o f 
the landing. F au lt in tersections com m only  play a role 
in localizing g eo therm al system s due to  the en h an ce­
m ent o f fractu re-induced  perm eability . As suggested 
by M itchell (1976), the hot springs present before the 
drilling  o f the  well at H ot Springs L and ing  may have 
been con tro lled  by the in te rsec tion  o f these fractu re  
/.ones. Since no rth w est-tren d in g  s tructu res are dom i-
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W edge Butte o r a re  closer in age to  the dom e at 
M agic Reservoir, A dditional study oi' the d istribu tion , 
age rela tionsh ips, an d  petrochcm ical affinity  o f these 
rocks m ay identify the ir eruptive source or sources 
and refine o u r  und erstan d in g  o f the volcanic history  
o f the western S nake R iver Plain.
T he geo therm al system  at M agic R eservoir is 
con tro lled  by deep c ircu la tion  o f fluids along  frac­
tures. T he system  p ro b ab ly  does not derive any heat 
from  the silicic vo lcan ic rocks in the area  since they 
are ap p a ren tly  to o  old to  be associa ted  with a m olten  
o r partially  m olten m agm a body. T herm al g radient 
drilling  and  testing  are  needed to  evaluate fu rth e r  the 
geotherm al po ten tia l of the area.
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